The SDSS-III APOGEE DR12 is a unique resource to search for stars beyond the tidal radii of star clusters. We have examined the APOGEE DR12 database for new candidates of the young star cluster Palomar 1, a system with previously reported tidal tails (Niederste-Ostholt et al. 2010) . The APOGEE ASPCAP database includes spectra and stellar parameters for two known members of Pal 1 (Stars I and II), however these do not agree with the stellar parameters determined from optical spectra by Sakari et al. (2011) . We find that the APOGEE analysis of these two stars is strongly affected by the known persistence problem (Majewski et al. 2015; Nidever et al. 2015) . By re-examining the individual visits, and removing the blue (and sometimes green) APOGEE detector spectra affected by persistence, then we find excellent agreement in a re-analysis of the combined spectra. These methods are applied to another five stars in the APOGEE field with similar radial velocities and metallicities as those of Pal 1. Only one of these new candidates, Star F, may be a member located in the tidal tail based on its heliocentric radial velocity, metallicity, and chemistry. The other four candidates are not well aligned with the tidal tails, and comparison to the Besançon model (Robin et al. 2003) suggests that they are more likely to be non-members, i.e. part of the Galactic halo. This APOGEE field could be re-examined for other new candidates if the persistence problem can be removed from the APOGEE spectral database.
INTRODUCTION
Palomar 1 (Pal1) is an unusual globular cluster. It is young (4-6 Gyr; Sarajedini et al. 2007 ) and it has a high metallicity ([Fe/H] = −0.6 ± 0.1; Sakari et al. 2011; Monaco et al. 2011) ; however, it is located 3.6 kpc above the Galactic plane, and 17.2 kpc from the Galactic Centre (Harris 1996 (Harris , 2010 . Niederste-Ostholt et al. (2010) examined SDSS and HST photometric fields around Pal1, and detected a dis- Sakari et al. (2011) determined the elemental abundances of five stars in Pal1 from high-resolution HDS Subaru spectroscopy. There was no evidence for a Na-O anti-correlation in the sample, and the [α/Fe] ratios were slightly lower than Galactic field stars at the same metallicity but only with 1σ significance. These signatures do not favour either scenario for the origin of Pal1; however, Sakari et al. (2011) also found high values of [Ba/Y] and [Eu/α] that indicate unique contributions of r-process elements in this system, which seem to differ from most Galactic stars.
The physical properties of Pal1 more closely resemble those of young clusters associated with the Sgr stream (i.e. Pal12 and Ter7; Sakari et al. 2011 ), or the intermediate-age clusters in the LMC (Sakari et al. 2017; Mucciarelli et al. 2008; Hill et al. 2000) . Like Pal1, those clusters also have young ages determined from isochrone fitting (Dotter et al. 2008; Siegel et al. 2007; Salaris & Weiss 2002) and show lower [α/Fe] ratios for their metallicities (Sbordone et al. 2007; Cohen 2004; Bonifacio et al. 2004) . Furthermore, neither Pal1, nor the other young halo clusters, show the sodium-oxygen anti-correlation that Carretta et al. (2010) have shown is typical of globular clusters in the Milky Way. Another interesting sparse and young cluster in the halo is Rup106. Like Pal1, Rup106 also has low [α/Fe] for its metallicity and no Na-O anti-correlation (Villanova et al. 2013 ). Rup106 is not associated with any stellar streams, unlike the Sgr clusters. However, Rup106 also shows low [La/Fe] and [Na/Fe], so does not appear to be directly linked to Pal1. Pal1 may also be linked to the Canis Major over-density based on its chemistry, e.g., high [Ba/Fe] and [La/Fe] (Sakari et al. 2011; Martin et al. 2004; Chou et al. 2010) .
If Pal1 is a tidally disrupted globular cluster, this makes it an excellent probe of the shape of the Milky Way halo. Palomar 5 (Pal5), another low-mass, low-velocity dispersion globular cluster with more spectacular tidal tails, has been used to model the Galactic potential by Bovy et al. (2016b) , Ishigaki et al. (2016 Ishigaki et al. ( ) (2016 , Grillmair (2006) , and Belokurov et al. (2007) . Pal5 also shows gaps in the tidal tails that have been examined for constraints on mini-halo substructure (Bovy et al. 2016a; Carlberg et al. 2012) . The tidal tails around Pal1 are much shorter. Characterizing this system further by identifying member stars in the tidal tails, or in a more extended envelope, could be used to better study the shape of the Milky Way halo and the origin and evolution of this cluster.
In this paper, we examine the SDSS-APOGEE DR 12 database, which targeted Pal1 as part of its globular cluster ancillary data project. Our search for new members of Pal1 required a critical and substantial re-examination of the individual visit spectra and data analysis techniques. In this paper, we present our target selection methods, and cleaning of the combined spectra to remove the persistence problem, and re-analysis of the stellar parameters using the FERRE pipeline. We compare the results with those from Sakari et al. (2011) and Niederste-Ostholt et al. (2010) , as well as with the Besançon model (Robin et al. 2003) .
APOGEE DATA
The Apache Point Observatory Galactic Evolution Experiment (APOGEE) is a high-resolution, high signal-to-noise infrared (IR) spectroscopic survey of over 100,000 red giant stars across the full range of the Galactic bulge, bar, disk, and halo (Majewski et al. 2015) . The survey was carried out at the 2.5-m Sloan Foundation Telescope in New Mexico, covering the wavelength range from 1.5 to 1.7 microns in the H band, with spectral resolution R = 22,500 (Gunn et al. 2006) . The APOGEE Stellar Parameters and Chemical Abundances Pipeline (ASPCAP) DR12 (Pérez et al. 2016 ) is a data analysis pipeline that produces stellar parameters and abundances for 15 different elements (C, N, O, Na, Mg, Al, Si, S, K, Ca, Ti, V, Mn, Fe and Ni) .
APOGEE uses the same field size and target positioner as the Sloan Extension for Galactic Understanding and Exploration (SEGUE) of the Sloan Digial Sky Survey (SDSS). It uses a series of 7 squared degree tiles to sample the sky with 2" fibres that observe 300 targets simultaneously. One of these tiles was centred on Pal1 (RA =53.33 o & Dec =79.58 o , Harris 1996, 2010 edition) with fibers allocated to a variety of targets based on the colours of cool stars (see target selection for the APOGEE program by Zasowski et al. 2013) . Foreground dwarfs are removed from our analysis, as well as objects that are unlikely to be associated with Pal1 based on their metallicity and radial velocity. These include objects with radial velocities outside of −75 ± 15 kms −1 and metallicities outside of −1.0 <[Fe/H] < −0.2 (i.e., 4σ and 2σ of the values for confirmed Pal1 members respectively, e.g., Rosenberg 1998, to account for errors in the APOGEE metallicities and potential kinematic effects along the tidal tails). These targets are shown in Fig. 1 , where 9% of the stars in this field may be associated with Pal1. Two of these are Stars I and II examined from optical spectra by Sakari et al. (2011) . To further select Pal1 members, we examine a colour-magnitude diagram (CMD) of stars in the central portion of Pal1 from HST ACS photometry (Sarajedini et al. 2007 ); see Fig. 2 . Isochrones are generated from the Dart- Sarajedini et al. 2007 ) with three isochrones for ages 4, 5 and 6 Gyr, from the Dartmouth Stellar Evolution Database (Dotter et al. 2008 ) and the right panel shows the color-magnitude diagram of 47 Tuc (from Sarajedini et al. 2007 ) and an isochrone for age 12.2 Gyr as a reference for the position of the red giant branch in a typical globular cluster. Note that the distance modulus and reddening of 47 Tuc is applied to the isochrones of Pal1 in the right panel in order to compare age of the clusters. All of the APOGEE stars with velocities and metallicities similar to Pal1 are shown by the red solid circles in the left panel. The new Pal1 candidate stars, and Stars I and II, are selected as those closest to the isochrones. Star F is denoted by an empty red circle because it is flagged by SDSS with unreliable photometric magnitudes ("too few detection to be deblended").
mouth Stellar Evolution Database (Dotter et al. 2008 ) are included with ages of 4, 5 and 6 Gyrs, with the distance, reddening, and metallicity from Sarajedini et al. (2007) , and adopting [α/Fe]=0. However, the APOGEE target selection provides Gunn ugriz and JHK magnitudes of the targets (Doi et al. 2010) , requiring conversion to Johnson VI. We have adopted the calibration from Table 4 of Jordi et al. (2006) for Population I stars. 1 The right panel in Fig. 2 shows the CMD of 47 Tuc and an isochrone generated from the Dartmouth Stellar Evolution Database (Dotter et al. 2008 ) with an age of 12.2 Gyr. The distance and metallicity are from Sarajedini et al. 2007, with [α/Fe] =0.4 and E(B-V)=0 2 . Comparing the CMD of Pal1 to that of 47 Tuc in Fig. 2 clearly shows that Pal1 is younger and more sparsely populated than a typical globular cluster.
The V and I magnitudes from this transformation for Stars I and II are in good agreement with those from the Sarajedini et al. (2007) ; see Table 1 . An additional five stars (Stars D, E, F, G and H) with radial velocities and metallicities consistent with Pal1 were selected from near the isochrones. We examine the stellar properties of these additional five stars below.
1 The uncertainties are determined in quadrature given the uncertainties for each color index listed in the APOGEE DR12 database and formulae by Jordi et al. (2006) . 2 The reddening for 47 Tuc of E(B-V)=0.055 from Sarajedini et al. (2007) does not fit the turn-off well. When no reddening is applied, the fit is better (a lower reddening was similarly found by Schlafly & Finkbeiner 2011, E(B-V)=0.03).
STARS I AND II
The stellar parameters for Stars I and II are shown in Table  1 , from the optical analysis by Sakari et al. (2011) , and the IR analysis of the APOGEE spectra through the ASPCAP pipeline. These two sets of results are in very poor agreement, with differences of ∆T eff ∼ 1000 K and ∆log g ∼1.0, resulting in differences in ∆[Fe/H] ∼ −0.4.
In order to understand these differences, the individual visit spectra for these two stars are examined. There are 24 visits for Star I and 21 visits for Star II, with SNR > 6. We find a clear persistence problem in many of the spectra, in additional to some other effects such as poor flat fielding or telluric division problems, poor night sky line removal, and several cosmic ray hits.
Removing Persistence
Individual visits for Stars I and II were extracted from the APOGEE database. The alignment of each spectrum was compared to Arcturus, in order to check the radial velocity corrections. Each visit was then broken into the three wavelength regions corresponding to the blue, green, and red detectors. Some of APOGEE's detectors suffered from persistence, which is the contamination of a spectrum by remnants of the previous exposure. The persistence problem is worse on the blue chip (1.514-1.581 µ), see Fig. 3 . We remove the portion of the spectrum coming from the blue chip detector for any visit that shows persistence. Occasionally it was also necessary to remove the green chip spectrum -we suspect that the green chip itself does not have the persistence problem, but that the data reduction processing of the visit induces a flat fielding problem when persistence is bad on the blue chip. After this process, the remaining spec- Figure 3 . The top three panels are a sample of the spectra with no persistence problems (top), moderate persistence (middle), and strong persistence (or other flat fielding problems; bottom). All chips that would be removed in our analysis are shaded. The lower panel shows the final spectra after continuum normalization (see text) and removing sky lines tra from each visit are co-added, i.e., only the non-persistent spectra from the blue, green, and red regions are kept for our analysis.
The non-persistent regions of each visit were combined to create the full wavelength range visits, and the cleaned visits were median-combined using IRAF. The final combined spectra for Stars I and II tend to have fewer green spectra than red, and fewer blue than either. This results in a lower SNR for the green than red spectrum, and lowest SNR for the blue spectrum. These spectra were then normalized with a Legendre polynomial (order=8), followed by a k-sigma clipping routine (see Venn et al. 2012) , and sky lines are removed. These steps are illustrated in Fig. 3 . Since these stars are moderately metal-poor, we found this normalization method to be sufficient for our purposes, but we caution that this is not the same as that used by the ASPCAP pipeline. Stars G and H also have significant persistence on their spectra. We have cleaned them similar to Stars I and II. Stars D, E and F did not have significant persistence problems. These gave us an opportunity to use and test ASPCAP on the original spectra in the APOGEE database.
In Fig. 4 , a portion of the cleaned and combined spectra of our Pal1 members to that of Arcturus are compared. APOGEE spectra have R=22,500 whereas the Arcturus spectrum from (Hinkle et al. 2003 ) was convolved with a Gaussian profile to match the lower resolution and has R=24,000.
Star G shows broader lines than Arcturus and the other spectra in our sample, which suggests that it is a dwarf star 3 .
In Fig. 4 , the CN, OH, Mg I, Al I, Si I, and Fe I features in our candidate spectra are highlighted and compared to the Arcturus spectrum. Stars I and II exhibit weaker spectral lines for these species than Arcturus, which can be Note. P = persistence, F = flat problems, RV = incorrect RV, O = other problems related to SNR or large noise spikes or poor night sky line removal..
attributed to their higher surface temperatures. The aforementioned line broadening observed in Star G is present in these spectral ranges as well.
NEW STELLAR ANALYSES
We have carried out a new analysis for all of the stars that may be members of Pal1 based on the DR12 data. This includes those stars that have a persistence problem, but also those that do not so that we treat the data for all of these objects in a similar way. New stellar parameters are determined, initially from optical and IR photometry using both the Casagrande et al. (2010) and Ramírez & Meléndez (2005) , colour-temperature relationships. Temperatures and bolometric corrections are determined from the unweighted average of four colours: (B-V), (V-I), (V-K), and (J-K), adopting the metallicity and cluster distance for Pal1 from Sarajedini et al. (2007) . Reddening estimates are from Schlafly & Finkbeiner (2011) . Surface gravities are determined photometrically as in Venn et al. (2012) , after adopting a cluster turn-off mass of MA=1.14M (Sakari et al. 2011) corresponding to its young age, such that:
The T eff values determined from the two different colortemperature calibrations were in excellent agreement for all of the candidates, with the exception of Star F. For this one star, the temperatures differed by ∆T eff ∼ 1200 K (see Table 3 ). The temperature from Casagrande et al. (2010) is much higher, and inconsistent with the position of this star on the colour-magnitude diagram in Fig. 2 ; however, the position of Star F in Fig. 2 depends on a correct V magnitude, which has been flagged in the SDSS database. Without further information on the V magnitude of Star F, we consider both temperatures in the discussion below. The difference between the logg values for two different distance moduli from Harris (1996 Harris ( , 2010 and Sarajedini et al. (2007) is ∆ logg ∼ 0.4, which causes only small to negligible differences in our abundance results. The APOGEE ASPCAP data analysis pipeline uses the least squares template fitting routine, FERRE (Prieto et al. 2006) , which matches observed spectra to (renormalized) synthetic spectra from model atmospheres that have been run through the 1D, LTE, spectrum synthesis code ASSET (Koesterke et al. 2008; Koesterke et al. 2009 ). FERRE simultaneously determines the stellar parameters, metallicities, and element abundance ratios for a given spectrum. We too have used FERRE 4 for metallicities and chemical abundances, once where FERRE determines the stellar parameters and a second time where we adopt our photometrically determined stellar parameters (see Tables 4-6 ). To match the observed spectra to the synthetic spectra, it was necessary to resample the observations to be on the same wavelength scale. This caused the observations to have a slightly lower resolution than the original visits, and the combined spectra had a slightly larger spectral range. This resulted in observations of a few additional absorption lines (K, Mn) that that are not in the APOGEE DR12 database.
For Stars I and II, Table 4 shows that the photometric stellar parameters yield chemical abundances and metallicities in excellent agreement with the optical analyses. This implies that persistence is a significant problem in the analysis of these two stars in the DR12 data release (also see discussion of the DR13 data in Section 6.4). This further implies that the analysis of some stars in the APOGEE database can still be improved using the APOGEE spectra themselves. 
1 -* This use of "FERRE" is on our persistence cleaned spectra, allowing FERRE to simultaneously determine the stellar parameters and chemical abundances, whereas "Photom" uses our photometrically determined stellar parameters. 
Star E
T eff 4231 4138 4168 ± 92 4495 ± 72 logg 1.5 1.3 1.9 ± 0.1 1.2 ± 0.15 
Star H
T eff (K) 4857 4800 4780 ± 92 4816 ± 26 logg 2.8 2.9 3.1 ± 0.1
* This use of "FERRE" is on our persistence cleaned spectra, allowing FERRE to simultaneously determine the stellar parameters and chemical abundances, whereas "Photom" uses our photometrically determined stellar parameters. * This use of "FERRE" is on our persistence cleaned spectra, allowing FERRE to simultaneously determine the stellar parameters and chemical abundances. For Star F, we found two very different temperatures depending on which set of photometric magnitudes were examined; see Table 3 . Here we present the elemental abundances for each temperature.
STELLAR ABUNDANCES
The stellar parameters and chemical abundances for 10 elements have been redetermined in this paper for in a set of Pal1 members and candidates from persistence-cleaned APOGEE spectra. The results are shown in Tables 4-6, including the elements C, O, Mg, Al, Si, S, K, Ca, Mn, and Fe (see Table A1 for log abundances of all detected lines). The abundance uncertainties are calculated in two ways. When fewer than four lines are available, the error is taken as the standard deviation in [Fe/H] . When there are more than four lines, the measurement error is taken as the standard deviation divided by root of number of lines. For cases where either of these methods results in an error < 0.1 dex, an error of 0.1 dex is adopted since the best synthetic fits have been determined by eye.
A few elements require special notes:
• Titanium: Holtzman et al. (2015) show that the APOGEE (DR12) abundances do not reproduce the [Ti/Fe] trends seen for stars in the solar neighbourhood by Bensby et al. (2014) . This difference is not currently understood, and therefore the ASPCAP titanium lines are to be treated with caution. Hawkins et al. (2016) suggested that the Ti line at 15837.8Å, which is not included in the set adopted by ASPCAP, can be considered reliable. We did not use this line in our FERRE estimates.
• [α/Fe]: We estimate a mean [α/Fe] ratio by averaging the results for Mg, S, Si and Ca (not O due to the very noisy oxygen lines, and not Ti as discussed above).
Overall, the chemical abundances of Stars I and II are in a good agreement with the optical analysis by Sakari et al. (2011) . Three candidate stars (Stars D, E, and G) have stellar parameters typical of red giants and metallicities of [Fe/H]=−0.6, when determined from the photometric parameters. These values are similar to the members in the core of Pal1. On the other hand, the chemistry of Star H is sufficiently different that it is a likely non-member.
Star F warrants special attention due to its position in the tidal tails of Pal1. Two temperatures have been determined from the color-temperature calibrations for this star, based on its photometric uncertainties (see Table 3 ). When the cooler temperature is examined, then its metallicity is significantly different from that of Pal1 such that it would be a non-member. However, if the hotter temperature is adopted, its stellar parameters are typical of a red giant, with a metallicity and chemical abundances that are similar to those of the members of Pal1. Furthermore, with the hotter temperature, then Star F has a low [α/Fe] 
DISCUSSION
Using the APOGEE database, we have re-examined the spectra for two known members of Pal1 and five new candidate members that are well away from the central region of this cluster. For each member and candidate star, all visits were examined and the blue chips of the spectra with persistence removed, then recombined the clean visits (see section 3.1 for more details). A new stellar analysis has been conducted using FERRE. The results for the cleaned spectra of Stars I and II are in excellent agreement with the optical analysis by Sakari et al. (2011) , whereas the DR12 analyses based on the original spectra are not (see Table 1 ). The chemical abundance and stellar parameters of the candidates are shown in Table 4 -6. The estimated [α/Fe] ratios for Stars I and II are in good agreement with the optical results of Sakari et al. (2011) . The Na I lines are too weak or noisy in most of the spectra for reliable determinations of [Na/Fe], therefore we do not investigate the Na-O anticorrelation.
Tidal Tails of Pal1
The position of the Pal1 candidates with respect to the tidal tails mapped out by Niederste-Ostholt et al. (2010) shown relative to new isophots determined by M. Irwin from the same SDSS data in Fig. 5 . A difference in the adopted bin sizes and isophot levels can suppress the apparent tidal features. Only one of these candidates, Star F, is coincident with the tidal tail found by Niederste-Ostholt et al. (2010) .
Given the distance to Pal1 as 14.2 kpc from the Sun (Sarajedini et al. 2007) , and the angular separations of each star from its core, then the minimum distances of each star from the core of Pal1 range from 220.8 pc (Star F) and 236.9 pc (Star H), to 294.6 pc (Star G), 319.8 pc (Star D), and 326.7 pc (Star E). For these stars to have reached these distances over the lifetime of this cluster (< 6 Gyr) would have required ejection velocities ≤1 kms −1 . These velocities are not particularly large, therefore it is possible that if stars escape from Pal1 then they could be lurking at these angular separations.
Membership Probability Analysis
We examined the Besançon model (Robin et al. 2003) of the stellar populations in the Galaxy to evaluate membership probability of the new Pal1 candidates. The number of stars in the smooth Galactic halo in the direction of Pal1 are estimated based on similar limits in magnitude, colour, radial velocity, and metallicity (Fig. 6) . To extract this simulated dataset, we run the model with the following selection criteria:
• an H-band range of 7 to 13.8, comparable to the APOGEE target list.
• a distance interval from 0 to 50 kpc, to include most of both foreground and background stars.
• a 7 sq. deg. field of view, centred on Pal1 to match the SDSS field.
• The APOGEE database flags all non-giant stars as dwarfs. To directly compare the Besançon results with APOGEE, MS, WDs and T Tauri stars were removed from our Besançon model and only giant stars were taken into account.
These selection criteria result in 1124 total stars in Figure 6 . Histogram of the heliocentric radial velocities of APOGEE data (blue bars) and as determined from the Besançon model (Robin et al. 2003) in the direction of Pal 1 (black bars, renormalized). This suggests that our candidate Pal1 objects could be consistent with sampling of the smooth Galactic halo distribution.
the Besançon model. 129 (12%) stars have radial velocities (−75 ± 15 kms −1 ) and metallicities ([Fe/H] = −0.6 ± 0.4) similar to our parameters for the APOGEE search in the Pal1 field. These should be treated as field contaminants from the smooth halo distribution. In comparison, the SDSS/APOGEE Pal1 field contains 377 giants, of which 33 (9%) have radial velocities and metallicities similar to Pal1. Therefore, the Besançon model predicts a larger fraction of field contaminants (12%) than observed in the APOGEE Pal1 field (9%). This strongly implies that the APOGEE field is representative of the smooth halo, with no evidence for additional stars due to the Pal1 globular cluster.
It should be noted that APOGEE's Pal1 field is subject to observational placements, particularly in the fibre limitations. These include (1) crowding in the centre of Pal1 where the bonafide members are located, (2) that not all red giants can be observed simultaneously, and (3) that only 30% of the total number of good targets were observed.
A Monte Carlo approach was also used to randomly examine the potential for extracting Pal1 members from APOGEE Pal1 field. This was done by selecting 30% of stars from Besançon model to account for the APOGEE selections. For each sampling run, the fraction of field stars with our search criteria for Pal1 radial velocities and metallicities (−75 ± 15 kms −1 and [Fe/H] = −0.6 ± 0.4 dex, respectively) was calculated. 10000 runs were performed and the histogram of the distribution of corrected field contaminants is shown in Fig. 7 . This histogram shows a well defined Gaussian distribution with a mean fraction of Pal1 contaminants of 0.12 ± 0.02.
Considering that number of stars in the RV and [Fe/H] search criteria in the APOGEE Pal1 field yielded 33 out of 377 stars (or 9%), we find that this is consistent with the predicted estimate from our Monte Carlo sampling of the Besançon smooth halo. 
Binarity?
The velocity variation of the candidates are examined to find any evidence for a binarity, which could affect the stellar parameters analysis. The radial velocity variations for the two Pal1 members and for all of our candidate stars are shown in Fig. 8 . Note that the y-axis represent the RV scatter of the candidates and is the standard deviation of all visits for each target. Nidever et al. (2015) has analysed a Plate-to-Plate RV variation analysis for the APOGEE stars and found that the RVs in the APOGEE database are very stable as the rms scatter is σ = 0.044 kms −1 . They suggest that stars with RV scatter of greater than 1 kms −1 have uncertainty much larger than the typical uncertainties and are possibly in a binary system. Only Stars D and G show a scatter in their radial velocities well above the 2σ limit suggested by Nidever et al. (2015) for detecting binary systems. However, the RV scatter of Star II suggests that it too may be in a binary system. If so, the binary nature of this star does not seem to have affected either its optical analysis, nor our analysis of the corrected IR spectra, since the stellar parameters and chemical abundance ratios are in good agreement with other stars in Pal1. It should be noted that the binarity of Star D, E, F and H cannot be conclusively established as the sample sizes of these stars are small.
DR13
In the SDSS DR13 release, an attempt to unweight spectra with the persistence problem was established to improve the combined spectral analyses (Albareti et al. 2016 ). When we examine the DR13 database, two more objects could be added to our analysis; however, the results for Stars I and II are still significantly different from the optical results (see Table 4 ). We did not pursue the DR13 data release further. The persistence problem is indeed well named.
SUMMARY
Two members of the unusual star cluster Pal1 have been observed in the APOGEE survey. Examination of their AS-PCAP database results are in very poor agreement with previously determined optical analysis. We trace this problem to the known persistence problem that affects up to 30% of the spectra in the APOGEE database. By removing those spectra with persistence (and other reduction problems), we have re-analysed the cleaned spectra. Our new analyses for the APOGEE spectra of Stars I and II are in excellent agreement with the optical analysis by Sakari et al. (2011) . One star, Star F, may be a member of Pal1, based on its heliocentric radial velocity, metallicity and chemical abundances, and location in the tidal tails. However, the temperature of this star is highly uncertain, and it may be (or be contaminated by) an AGB star. All other candidate members found in the APOGEE DR12 database appear to be part of the smooth Galactic background. 
